The aim of the study was to establish a database for electrocardiographic parameters of Beagle dogs used for toxicological studies and to evaluate the influence of supplier, sex, heart rate (HR) and body position for electrocardiogram (ECG) recording on ECG parameters. Peripheral ECG leads were recorded from 934 female and 946 male dogs from Marshall Farms and 27 females and 30 males from Harlan, either standing on a table or restrained in a hammock. HR, RR, PQ and QT intervals, P and QRS duration and P-wave amplitude were measured. There were no major differences between sexes for ECG parameters. The axis of the heart was shifted to the left when the animals were restrained in a hammock compared to when they were standing on a table. The PQ interval was higher (about 9%) in Harlan than in Marshall dogs. HR was negatively correlated with QT (coefficient of linear correlation: r ¼ À0.61 to À0.74), which emphasizes the need for a formula correcting QT interval for HR when interpreting changes in QT interval. HR was also negatively correlated with PQ intervals (r ¼ À0.26 to À0.11), whereas a positive correlation was found between HR and the amplitude of the P wave (r ¼ 0.21-0.34). The level of the respiratory sinus arrhythmia (SA) was quantified by calculating the ratio of maximum to minimum RR interval measured over a 10 s period. This ratio was negatively correlated with HR (r ¼ À0.49 to À0.33). Therefore, at high HRs, SA was less marked than at low HRs, but it did not completely disappear. Analysis of beat-to-beat variation indicated that QT and PQ intervals and the amplitude of P wave fluctuated over time and the degree of this variability was positively correlated with the level of SA. In conclusion, we have established reference values for the duration and/or amplitude of some ECG parameters both in terms of means and variability over the recording period, and we have evaluated the influence of body position, genetic strain and HR on the ECG parameters. These data can be used as baseline for the interpretation of the ECG of Beagle dogs.
histopathological examination. ECG analysis allows early detection of adverse effects on the cardiac function, establishment of their time of onset and monitoring of their evolution over time (Detweiler 1981) . Recording ECG in laboratory dogs has a particular importance during the preclinical assessment of effects of drugs on cardiac repolarization and the potential risk of arrhythmia in humans. The exact significance of QT interval prolongation as a predictor of this risk remains uncertain (Hammond et al. 2001 , Finley et al. 2003 . However, a number of drugs that prolong QT interval and produce arrhythmia in humans also have effects on QT interval in dogs. Therefore, changes in the mean duration and beat-to-beat variability of QT interval, together with changes in T-wave morphology, are generally considered critical parameters to monitor in toxicology or safety pharmacology studies (De Clerk et al. 2002 , Belardinelli et al. 2003 , Redfern et al. 2003 . Furthermore, evaluation of drug effects on QT in dogs is required by regulatory guidelines ('Point to Consider' issued by the Committee for Proprietary Medicinal Products and S7B guideline issued by the International Conference for Harmonisation).
In order to give an accurate interpretation of ECG changes in treated animals, to assess the relationship to treatment and to evaluate the severity of the findings, it is necessary to compare with reference values established on a large number of untreated animals, and to understand the factors that may influence ECG parameters. Of particular importance are sex, body weight, genetics and heart rate (HR), as well as recording technique. Age is also a factor affecting ECG, but is probably not critical in toxicological or pharmacological experimentation, since on most occasions the dogs used are young adults (less than 3 years) and the ECG changes affecting aging animals are not observed.
Reference values for a number of ECG parameters have been published for different breeds of dogs, including Beagles (Petersen et al. 1951 , Horwitz et al. 1953 , Osborne & Leach 1971 , Eckenfels & Trieb 1979 , Detweiler 1981 , 1989 , 1997 . Nevertheless, there are a number of discrepancies between these databases, which are probably due to differences in the genetic origin of Beagle dogs. It is therefore preferable that each laboratory establishes its own reference values for each genetic strain of dog used. Furthermore, there is no clear definition of what is considered to be a sinus arrhythmia (SA) and no published data on the level of the SA that can be considered as normal in the dog. We have therefore established and compared reference values for ECG parameters in Beagles from two different breeders. In addition, we have compared the parameters between sexes.
HR has been shown to affect PQ and QT intervals and possibly P-wave amplitude (Ettinger & Suter 1970 , Ganz & Knappen 1976 . HR is highly variable in dogs and may be altered due to drug treatment or experimental conditions, in particular stress and excitation. Therefore, a correction for HR may be necessary when interpreting changes in these ECG parameters. In particular, owing to the association of druginduced QT prolongation and fatal arrhythmias in man (Goodman & Peter 1995) , it is critical to distinguish between the direct effects on QT interval (i.e. on cardiac repolarization) and indirect effects associated with compound-induced changes in HR (Schoenwald & Isaacs 1974 , Riley et al. 1988 . This question has been extensively assessed and different formulas have been proposed to correct QT values for HR in man, the best known being the formulas of Bazett (1920) and of Fridericia (1920) . However, these formulas established in humans are not necessarily valid for dogs and a number of authors have proposed specific methods of correction or formulas for dogs (Van de Water et al. 1989 , Todt et al. 1992 , Matsunaga et al. 1997 , Spence et al. 1998 , Raunig et al. 2001 , Fossa et al. 2002 . In a previous publication, we have shown that none of these formulas perfectly correct the QT interval of dogs in our laboratory. Therefore, we have determined the linear relationship between QT interval and HR, and proposed a formula for QTc calculation that could be applied to dogs in our laboratory (Hanton et al. 2001a ). In the current publication, we have established the relationship between QT and HR in a larger population of dogs and verified the consistency of the results with those previously published.
There are fewer publications on the quantitative correlation between HR and PQ intervals (Grauwiler 1970 , Osborne & Leach 1971 . Quantification of the relationship between HR and other ECG parameters, in particular amplitude of the P wave, can also be of interest for interpreting ECG changes in the context of changes in HR.
HR is also considered to influence the degree of respiratory SA in the dog. However, this relationship has never been quantified. Some authors report that the SA disappears at HR higher than 120 beats/min (Buchanan 1965) , but this assumption has apparently never been formally verified and has been challenged by Ettinger and Suter (1970) . We have therefore established (a) the mathematical correlation between HR and the level of SA and (b) the relationship between SA and the variability over time of PQ and QT intervals or P-wave amplitude. Evaluation of the degree of SA is a key factor since it is an indicator of vagal tone, and reduction or absence of SA was found to be an indicator of heart failure in the dog (Paganini et al. 1986 , Billman & Dujardin 1990 , Eaton et al. 1995 , Hä ggströ m et al. 1996 .
Due to the mobility of the heart in the chest of dogs, the position of the animal during ECG recording may have a critical influence. Changes in limb position can modify the orientation of the cardiac vectors (Detweiler 1997) . Restraining the animal in a hammock greatly facilitates ECG recording, and we have therefore compared ECG values in dogs placed in a hammock with values obtained from animals in the normal standing position.
Material and methods
Animals and housing conditions A total of 1880 healthy Beagle dogs from Marshall Farms, USA (934 females and 946 males), and 57 Beagle dogs from Harlan France (27 females and 30 males) were used in the current study. They were between 13 and 20 months old at the time of ECG recording and had been acclimatized to our facilities for at least two months. The animals were individually housed in stainless steel pens (80 Â 125 cm) under standard conditions for toxicology studies in our laboratory (temperature: 19721C; relative humidity: 60720%; 12 h artificial lighting/day; 14 air changes/h) and received a standard diet (UAR 125EC, 350 or 400 g for males, 270 or 300 g for females) and filtered tap water ad libitum.
All the experiments were performed in compliance with French laws on animal experimentation and Pfizer policy on animal welfare.
ECG recording
During ECG recording, Marshall dogs were either suspended in a hammock or placed in the standing position on a table and gently restrained. When placed in the hammock, the dogs' limbs passed through holes, allowing free movements. The only difference from the standing position was that the animal's weight was supported by its chest resting on the hammock. All dogs from Harlan were standing on a table. Needle electrodes were inserted subcutaneously proximal to the olecranon on the caudal aspect of the right and left foreleg for right and left arm wires, respectively, and in the external aspect of the stifle joint of the right and left hind legs for right and left leg wires, respectively. The three standard bipolar limb leads I, II and III (DI, DII, DIII) and the three augmented unipolar leads aVR, aVL and aVF were recorded on paper with a Siemens Cardiostat 31S 3-channel electrocardiograph. At the same time as bipolar-leads recording, the DII lead was recorded by computer over 10 s. The computer recording system has been developed in our laboratory for the measurement of ECG parameters in regulatory and exploratory toxicology, and has been validated for this purpose by comparing its results with those obtained Laboratory Animals (2006) 40 from manual reading of the corresponding paper tracings. The computer printouts identified the beginning and end of the P wave, beginning of the Q wave, peak of the R wave and end of the T wave, using vertical lines on the ECG complexes. The correct positioning of the marks was verified by a trained technician. When necessary, the values given by the computer were verified by reading the paper tracings from the Cardiostat device. When not correctly measured by the computer, the ECG parameters were measured on the paper tracing. The following parameters were measured for each beat: RR, PQ and QT intervals, P and QRS duration, and P-wave amplitude. For each of these parameters, the median was calculated and considered as the individual value for the tracing. For PQ and QT intervals, the maximum value recorded was also considered. Cardiac axis and HR were derived from the measurements. The ratio of the maximum to minimum values of RR interval (RR max /RR min ) was calculated as a measure of the level of SA. In addition, to quantify the variability of PQ and QT intervals and of the amplitude of P wave associated with the SA, we calculated the ratio between the maximum and the minimum values of these parameters PQ max /PQ min , QT max /QT min , P amp_max /P amp_min ).
Statistical analysis
The mean, standard deviation (SD), minimum and maximum of the range of individual values were calculated. Sex, genetic strains (supplier) and position of the animal for ECG recording were compared using a three-way analysis of variance.
The relationship between HR and ECG parameters was evaluated by calculating the coefficient of linear correlation and the equation of the relationship. For some parameters, a curvilinear correlation was also assessed.
The correlation between QT and HR was established, on two different recording times, separately for both strains of Beagle dogs and both body positions of the dog for ECG recording. Different equations of correlation (linear, inverse and sigmoid) were used.
In addition, for the relationship between HR and the ratio RR max /RR min , the dogs were classified into groups according to their HR and RR max /RR min values and tables were established showing the percentage of dogs in each HR group, which fell into each RR max /RR min group. The data were analysed separately for each sex and each position of recording.
Results

Normal physiological range of ECG parameters and effect of sex, genetic strain and body position
The mean, SD and range of extreme values have been established for ECG parameters usually recorded in toxicity studies. Statistical analysis for comparison of sex, body position during recording and two genetic strains of Beagle dogs showed a number of significant differences, but most of them were of low magnitude and within the range of reading precision for ECG parameters. Therefore, they do not indicate a real physiological difference.
There were no major differences in ECG parameters between males and females. However, the cardiac axis of dogs suspended in a hammock was about 22% lower (left shift) than for dogs standing on a table. QT duration also appeared to be slightly longer (about 4%) when recorded in standing animals. The major differences between strains were higher values of mean (9.1%) and maximal (9.7%) PQ interval in Harlan than in Marshall dogs ( Table 1) .
Variability of parameters associated with SA
SA was present in every dog and its level (RR max /RR min ) could be marked in some individuals ( Table 2) .
The variability of PQ and QT intervals associated with the SA was much lower compared to that of RR, but remained noticeable. It was apparently more marked for PQ than for QT interval. There was also a clear variability in the amplitude of the P wave, which was less marked when the ECG was recorded from dogs placed in a hammock compared to recording on standing dogs (15%, Po0.001), and was higher in Harlan than in Marshall dogs (25% for standing animals, Po0.001). In some instances, the variability of the P wave was very marked, with the maximum value being up to 22 times the minimum one.
Influence of HR on the level of SA
The level of SA decreased with increases in HR, as illustrated in Figure 1 for females and Figure 2 for males (standing on a table). A linear regression (LR) better fitted the relationship in females, whereas a curved line better fitted the relationship in males. The coefficients of correlation between both parameters were statistically significant, although they were rather small. For unknown reasons, the coefficients of correlation were higher for dogs in a hammock than for standing animals (see Table 3 ), despite similar mean HRs in both positions. Classification into groups according to the HRs and RR max /RR min values (see Table 4 ) confirms the trend. In particular, at HRs below 90 bpm, all dogs have some degree of SA (RR max /RR min >1.2). However, this classification also showed that even at HR as high as 150-180 bpm some animals still had a marked SA (RR max /RR min >2.0), and it was not possible to define a threshold value of HR above which the SA completely disappeared.
Influence of HR on P-wave amplitude and duration and on PQ interval and QRS duration
There was no correlation between HR and QRS interval. In contrast, there was a statistically significant positive correlation between HR and P-wave amplitude, and a negative correlation between HR and PQ interval. However, the coefficient of correlation remained low, especially in males, indicating that only a minor part of the variability of PQ interval or P-wave amplitude could be attributed to the changes in HR. The position of the animal had no major effect on these correlations (Table 3) .
Laboratory Animals (2006) 
Influence of HR on QT interval
As there were no major differences between males and females in the relationship between QT interval and HR, the results of the statistical analyses are presented with both sexes combined. There was a clear negative correlation between QT interval and HR (Figure 3) , which was statistically significant (Po0.001) for the different equations of correlation used ( Table 5 ). The coefficient of correlation and the slope of the linear regression (LR) in Marshall dogs were not influenced by the time or the position of recording. The coefficient of correlation indicates that about half the variability of QT interval can be attributed to the change in HR.
In Harlan dogs, the slope of the LR was steeper and the correlation between HR and QT was better than for Marshall dogs.
Comparison of the different equations used for establishing the correlation between HR and QT indicated that on most occasions the LR gave the best correlation.
Relationship between HR and the variability of PQ and QT intervals
The variability of PQ and QT intervals over time on the same trace was evaluated as the ratio of the maximum to the minimum value of the parameter (QT max /QT min and PQ max /PQ min ), and its relationship with HR was assessed. No linear or logarithmic correlation was found between these parameters
Relationship between SA and the variability of PQ and QT intervals
The variability of PQ and QT intervals over time was correlated with RR max /RR min as an indicator of the level of SA. There was overall a positive correlation between the level of SA and the variability of PQ and QT intervals. The correlation was statistically significant for both sexes and both positions of recording in the case of PQ interval, but only for recording on the hammock in the case of QT. However, in all instances, the coefficient of correlation remained very low (see Table 6 ).
Discussion
Using a large number of dogs from Marshall Farms, we have established reference values that provide a major tool in interpreting the effects of drugs. In particular, if for a given parameter numerous individual values or the mean of treated animals are outside the range mean72SD, an effect of the drug is highly probable. In addition, any individual value outside the range between minimum and maximum values is an indicator of a noteworthy effect of the treatment and possibly of the presence of a highly sensitive animal with an unusual response to the treatment. In this way, the use of a database is a critical complement to the comparison between treated and control animals. Moreover, the analysis of these reference values allowed us to compare ECG parameters between sexes, genetic strains and body position of the dog during recording.
The absence of noteworthy differences in ECG parameters between sexes is consistent with the literature (Eckenfels & Trieb 1979) , and allows the combination of values from males and females for the interpretation of data in toxicity or pharmacology studies, thereby increasing the power of the statistical analysis for comparison of treated and control groups. However, before combining the data of both sexes for analysis, it should first be verified that gender has no influence on the response to drug administration. The body position of the dog during recording of ECG had no major influence on most parameters. However, ECG recording with the dog restrained in a hammock modified the cardiac axis, probably because of the compression of the animal's chest and consequent displacement of the heart. Moreover, the variability of the P-wave amplitude was decreased when the dog was in a hammock. The cause for this difference is unclear, but it is known that overall changes in body position and especially forelimb position may affect the amplitude of ECG waves in limb leads (Detweiler 1981 (Detweiler , 1997 . Changing the dog from the ventral to the lateral recumbent position has been shown to modify the electrical cardiac axis of the dog (Ettinger & Suter 1970) . There is therefore no indication that a specific position would give more accurate results, but it is nevertheless recommended to use the same position for all ECG recordings throughout an experiment. The major differences between dogs from Harlan and Marshall were a longer PQ interval and a higher variability of P-wave amplitude in the former strain. These differences may be explained by the genetic variability between dogs from each breeder, and emphasize the need for establishing specific databases for each strain used in a laboratory.
In addition to the differences in PQ interval between genetic strains, there was a high inter-and intra-animal (beat to beat) variability in this parameter. When individual beats are considered, values up to 169 ms may occur in healthy animals, in the absence of any treatment with a pharmacologically or toxicologically active substance. It is therefore difficult to establish a threshold above which a firstdegree atrioventricular block (AVB1) could be diagnosed. Detweiler (1981) considers that AVB1 was present when PQ interval is above 150 ms. In contrast, other authors used a threshold value of 130 ms (Tilley 1992) . However, this latter value was established in a large variety of dog breeds and does not necessarily apply to Beagle dogs. For the evaluation of the effects of a drug on atrioventricular conduction, it would therefore be better to measure the degree of the change in PQ interval compared to contemporary controls or to pre-dose values, instead of using an arbitrary value for the diagnosis of an AVB1 and comparing the incidence of this finding between control and treated animals.
As expected, a correlation was found between HR and QT interval (Osborne & Leach 1971 , Ganz & Knappen 1976 , Eckenfels & Trieb 1979 . This relationship is considered to result from a complex interplay of autonomic influences since QT interval and HR are governed by different autonomic pathways, which are generally activated simultaneously during physiological adaptation (Davidowski & Wolf 1984 , Tilley 1992 , Huang et al. 1995 . Whatever the mechanism of this relationship, it should be taken into account in order to distinguish between changes in QT interval related to drug effects on HR and a direct effect of the drug on cardiac repolarization. Therefore, correction of QT for HR (QTc) using a suitable formula is recommended. Different formulas are proposed in the literature. In a previous publication (Hanton et al. 2001a) , we compared these different formulas and found that none give an acceptable correction for the QT and HR values generated in our laboratory. Thus, we recommended that each laboratory should establish its own formula based on reference values obtained from untreated dogs. This previous work also showed that a LR best fits the relationship between HR and QT, and the correction formula should therefore be based on the slope of this regression. The coefficient of correlation and slope of the linear correlation between QT and HR found in Marshall dogs in the current experiment was very consistent with that found previously. In contrast, the slope was different when Harlan dogs were considered, which shows the importance of establishing a QTc formula for each strain, even when they are used in the same laboratory. The cause of difference in the slope of the relationship is unclear. It may be due to differences in the autonomic tone between dog populations. It should be noted that differences in the relationship between QT and HR have also been found between individual dogs or even in the same individual on successive ECG recording periods (Hanton et al. 2001b) .
There was also a significant correlation between HR and PQ interval, although it was less marked than the correlation between HR and QT, as indicated by a less steep slope and a lower coefficient of correlation for the relation between PQ and HR. These findings are consistent with those of Grauwiler (1970) , Osborne and Leach (1971) , Ganz and Knappen (1976) , and Eckenfels and Trieb (1979) . The relationship between HR and PQ probably originates mainly from the dependence of both parameters on the autonomic system. The sympathetic system increases the HR and velocity of atrioventricular conduction, and therefore shortens PQ interval, whereas the parasympathetic system has the opposite effects (O'Toole et al. 1984 , Nayebpour et al. 1992 , Furukawa et al. 1997 . However, an increase in HR results in a prolongation of atrioventricular conduction time due to an increase in the atrioventricular nodal refractoriness (Warner & Loeb 1986) . The relationship between PQ and HR is therefore the net result of these complex opposite effects, which explains the rather poor statistical correlation between these parameters. Nevertheless, the negative relationship between HR and PQ interval should be taken into account when assessing the effects of drugs on PQ interval and cardiac conductivity, and in case of marked changes in HR a formula for PQ correction, similar to that used for QT, could be used.
Whereas the negative correlation between HR and PQ or QT intervals is frequently quoted in the literature, the positive correlation between HR and the amplitude of P wave is controversial. Detweiler (1981) considers that there is no general relationship between HR and P-wave amplitude. In contrast, Ettinger and Suter (1970) consider that the amplitude of the P wave may increase with an increase in HR. Based on the current analysis, a positive correlation is clear, but, as the coefficient of correlation is low, it is probable that the amplitude of the P wave depends mainly on other factors than HR. The autonomic balance influences both HR and the origin of the P wave, which probably plays a critical role in the relationship between HR and the amplitude of the P wave. When HR is slow, the impulse origin is caudodorsal and the P wave is smaller. When HR is faster, for example during periods of excitement or exercise, the impulse origin is more cranioventral and the P wave is taller (Moise 1998) . Increase in the P-wave amplitude is also a frequent correlate of the reflex compensatory tachycardia occurring in dogs treated with high doses of vasodilators.
The relationship between HR and ECG parameters may also be seen at a beat-to-beat level when assessing SA and its effect on the variability of PQ and QT intervals or of the P-wave amplitude.
The ratio between the maximum and minimum values of RR interval was used to quantify the degree of periodic RR fluctuation that characterizes SA. This change, which is due to the periodic fluctuation of vagal tone with breathing, may be very marked in some dogs and may lead to ECG features of sinus arrest or sinoatrial block (Eckenfels & Trieb 1979) . Some authors evaluate the SA by the ratio between the SD and the mean of the RR interval, which has the advantage of taking all beats into account. However, this indicator may be inaccurate if the RR intervals are not normally distributed (Rosner 1990 ). Moreover, we prefer to use the ratio between maximal and minimal values of the RR interval as an indicator of SA, since it really indicates the amplitude of RR fluctuation. Differences in the level of SA have been found between dog breeds, and were explained by the morphology of the head, brachycephalic breeds having a higher index of SA than non-brachycephalic breeds (Doxey & Boswood 2004) . It is therefore not surprising that, in the current study, there are no differences in the level of SA between two genetic strains of the same breed of dogs.
A negative correlation was found between HR and the level of SA, showing that the SA is minimized at high HRs (Detweiler 1981 , Doxey & Boswood 2004 . However, the low coefficient of correlation indicates that other factors are important in the modification of SA. On the other hand, the statement, sometimes found in the literature, that above an HR threshold the SA disappears (Buchanan 1965) is an oversimplification of the influence of HR on SA, since some level of SA is still detectable at high HRs.
There was clearly a variability of PQ and QT intervals associated with the SA, as indicated by the statistically significant correlation between RR max /RR min and Laboratory Animals (2006) 40 PQ max /PQ min or QT max /QT min . The relationship between individual RR and PQ intervals has been described by Hamlin (1972) . The fluctuations in the vagal tone during breathing affect RR and PQ intervals since decrease in this tone during inspiration shortens both RR and PQ (Martin 1977 , O'Toole et al. 1984 . In contrast, when RR shortens, the stimulatory impulse may reach the AV node in the relative refractory period, leading to a slower transmission (Hamlin 1972 , Warner & Loeb 1986 . The correlation between the SA and variability of PQ interval is the net result of these two opposite effects. Therefore, the autonomic tone plays a critical role for both the relationship between HR and mean PQ, and that between SA and the variability of PQ (see Figure 4 ). However, the low coefficient of correlation between RR max /RR min and PQ max /PQ min reflects the complexity of this relationship and the involvement of different physiological factors.
QT interval also fluctuated over time, but this variability and its correlation with the level of the SA were less marked when compared to PQ. This could be related to the phenomenon of memory described for QT and explained by the fact that a change in RR interval needs some time to affect QT. When HR is suddenly changed, changes in QT only occur after a few beats, owing to the delay between the changes in HR and the adaptive changes in the conductance of the ionic channels involved in myocardial repolarization (Oguchi & Hamlin 1993 , 1994 . The time needed for a change in QT interval is close to the period of the respiratory cycle, and consequently QT interval does not vary a great deal during respiratory SA.
There was also a marked variability of the amplitude of the P wave, corresponding to the wandering pacemaker, which is a physiological phenomenon associated with SA in dogs (Tilley 1992) . It is considered to be due to periodic vagal stimulations that move the pacemaker location in the sinoatrial node (Hamlin et al. 1966 , Detweiler 1981 . By calculating the ratio between the maximum and minimum values of the P-wave amplitude, it is possible to quantify this variability.
There are therefore physiological fluctuations in PQ and QT intervals and in P-wave amplitude within a recording period. Knowledge of this variability and its relationship to the SA may be a useful tool in assessing the drug effects on the cardiac function of laboratory dogs. Increase in QT variability over time, the so-called temporal QT dispersion induced by a drug, may be an indicator of its potential to produce ventricular arrhythmias and/or torsades de pointes (Galeano et al. 2003) . The variability of the PQ interval was found to be sensitive to the changes in autonomic tone (Hamlin 1972) .
In conclusion, the analysis of ECG from a large number of dogs allowed us to establish reference values for the duration and/or amplitude of ECG waves both in terms of means over the recording period and beat-tobeat variability. Taking into account factors such as genetic strain and HR, these data will allow a more accurate analysis of druginduced changes in the ECG of the dogs used in toxicity studies and provide a basis for the interpretation of the findings.
